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(54) ^^h^TayBl^*^— fer^«k^-e«DS!iS^^ 



(57) 

IfeZ&i-Z^-^y ( Penici Ilium ) <D%*y >V 



1 

^.'k^th^^'y' 1 ) ( Penicillium ) <Z>jS£7;l' 

o~i 5 o'ct-fev^t 3~6 ottffl*- \y-y*wm 

5t><9T#>31f5fcJilfB«c<£>7^ Y*sA>T 10 
i?„ 

[§f#*l3] 7>>W* hisfi"<9 h 

-Wv-^/'W.AS-3413 (Penicillium ianthinellum S-341 
3) (FERM BP-5475K <? J* • "V V v^VA (IFO N 

0. 4651, 6581, 7905) ( Penicillium ianthinellum ) , ^= 
-> y 7 .A • y 7 A (IFO NO. 5748) ( Penicillium ox 

alicum) , y 7 A • -Ys<~? A (IFO NO. 7994) (Pen 20 

icillium iavanicum h ^=~>y 7 A • 7 V V^^-MIF 
0 NO. 4897) (Penicillium chrysogenum ) . ■<=■*/ D 7 h. 
• ->7^7-MlF0 NO. 5337) (Penicillium cyaneum )^>fe> 

1) ®S^#ST-eT-r KJUfr&ttMMfcU a— Jrh 
7/vft K, T5 Vft^*3«ttJfaa^t7kSiSr^i-5 30 
SfSfcfftlgL ; 

2) $$pH|j;4.0~l 1.0, EgpHfi7. 5ffc 
9 ; 

3) 5~5 cc. ^ii?as(i2 5"CT-fc 

9 ; 

4) 7-^-fy^^2 0 0 p g5:fflV^yyV5i§ftf 
aS£bfc#S\ 3 8,700 (38.7kD 
a) T'fe^o 

[§f#Il6] -^-v-y 7 A • -V^->^^i>,S-3413 (Pen 
icillium ianthinellum S-341 3) (FERM BP-5475) D 40 

[»#JI8] -i^y 9ajskjsu 7^^ hvvw7 
7 Yi'ji'V i/yRxf/xi*?*? hv/^N° -z-y^ 



#0flSF 8-336386 

2 

[M*«9. 7^Ky<k£*&£*-f3W*U» III* 

i o ] mw&to&ftx-h 9 , k y <k£ 
nmitmmm. h^^ty^f h^^7^y<Dmm\c 

£<0te£ftZ>^k*W& k 1" 5 »#S 9 fEi$tf52rfto 

l 1 1 »*9 1 IB*© h 'y^7 %J®l 

[IS*il 1 2 ] £to*#*<&«Hfc* 

<Dtztb\c%^hixz>^k*w®ki-z>m*mi imm<o 

[000 1 ] 

imm±omm#m *«9ihu mutt?** 

AM (Penicillium ) 03gfe5fe<D7^^ Y s y)^7 '% /Wt* 

■y htcM1-5o 
[0 0 0 2] 

V&&t%Z.kK£r)£.i$.£tiZ> 0 7-7 Vl)ik&Vo<D£. 

^cT-*$ti?)o lot, e>, ^nbs^it 

t5i*3L6tu-cv^. 7-7 Ky-fk-e^fc^rrs^sc 

■7K!) ik&VsX-hZyfrt V -y/^7 5 ^R«^£A L 
-ci^So ^J^lix jfeftfo^^o t'y^«S'fl:$4xfc7 
/u^ hv-/W7$V^frfii/y 3^^d vrv, 7^7 

•>^7§ y»**07^* yjgffi E f , fC*3»753l7ctlli7 



3 

[0 0 0 3] 7-7 K y <k^J»©Slfti; Ltli> 

i?i£j£#:* V7y? J-^WStZlife [Chroma to 
gr.Sci. 10:659(1979)] , * ?®£i|£-&£-£fc@#£o 
fefc*7i»^fflV^5 [Clin. Chem. 28 : 2088-2094 (1 98 

2) ] , €fv,&iDj [Clin. Chem. 26:1598-1602(1980)], ta 
Jiii-ft#:£££*IJffl-f5*?£ [J JCLA 18: 620(199 

3) ,«S-KjH 16: 33-37(1993)], 7 Y^XVVM 

[Clin.Chim.Acta 127: 87-95 (1982)], s J-*s<>\> 
tT 7 ^T^b^Jtfe^fti- 2. *«fe[Cl in. Chi 

m.Acta 112: 197-204 (1981) ] ft t'frftl bfrX^^&iK 10 

10 0 0 4] ifi¥, ^^©*-r^#tt (SJf, KJfc* ffl 

it, <t«4^©#IH4) KljgHL-C, miR$)\^$}®% 

srifiii^oEfttc^-rsr <t^x-f 5: tt>b. mm 

5^«fifeas«*$ixTV^5 («;ttf, #^¥5-3 3 9 20 
9 7 4#<&¥6-6 5 3 0 0 -§-^$8, #M¥2~ 

1 9 5 9 OOtm ¥fffl¥-3 - 1 5 5 7 8 0#4:$B, 
ftPBS|E4-4 8 7 4^f« «HW¥5- 1 9 2 1 9 3^ 
#W¥6-4 6 8 4 6^fR, W7-289 

ys<?<Dfemmi>ffl*£ivXi,^ (»B¥2-1958 

9 9^*8, #F^¥2- 1 9 5 9 0 0-§-<&$8, 4#M¥5 
- 1 9 2 1 9 3 9&flL 6-4 6 8 4 6 

7-289253 ^4i$8) „ 
[0 0 0 5] 7-rKy^-&«©»^Jl7E#*fcJ:*»* 30 

r'-co-ch,-nh-r ! + O2 + HjO-* 

R'-CO-CHO + R'-Nft + H 2 0 2 

*M4fcfi^7^ K»SSr*-f) 

1 . 7/1^ (<i/^7$ /g^ v/y— fe* : =1 y*/<*T 
!) ?A ( Corvnebacterium) Jg (4$4t¥5 - 3 3 9 9 7 
-5§-<£$8, ^if6-6 5 3 0O^ia), 7*'<A'#A' 40 
* H ( Aspergillus) (#^¥ 3- 1 5 5 7 8 0 *§-<£$) 

2. 7/W* h->/W7^ >^!>*— fe* : *>i^^Ji (Ca 
ndida) 6 - 4 6 8 4 6 ^<&$) 

3. 7/U* his^Tx : ^=*>U 7AJ1 
( Penici Ilium) (4$M¥4 - 4 8 7 4 ^2:18) „ 

7t^Af, fcttr7* -Y-fe 
*Jg (#BB¥5 - 1 9 2 1 9 3^£$8) 

5. T^^uy^-T"— ^: J . Biol. Chem. 239#, ^ 379 

0-3796M (1964^) IE®(^*ftT'IS®i. 50 



3 6 3 8 6 

4 

[0 0 0 6] 

t*y*3±t/7/P^ ht^yffcs. mt7A>7\>tt.. 

LT£$£*l5 [J. Biol. Chem. 261: 13542-13545(198 
6)]. Sft^^atXt ^*^Dlf^j3«|roN*4S 
/<y ^Kk^/U bTl^ -5 [J. Biol. Chem. 25 

4: 3892-3898 (1979) ]„ $ot, $f^il?i<7>J§«S£ 

Sfct^A-y hv^y v^lCHfl^-tf-f, 7*'</i"¥/i'* 

r5f1UBteo^TttWk)W£3;h.Ti^fcv\ > fit*, WW 
¥5- 1 9 2 1 9 3 -5§-<k$BI2fc£>-5'- H7^ 

mty*t h^u^y ysr^»t#5»*-es>i), y v 
rt, 'svjv? hv-ywy v^tcg^ett^fc^^-e, yv 

»JEa*JH1»-C*4a»ofc. #F?I¥4 -4 8 7 4^IEft<£ 

[0 0 0 7] -^Wlc, »*S:fflv^5^«rft**jE»*>o 
SL JBHteW©ttl», «3t*#4ifs 

»tHtf*b4v\ tloT, «tt)#<07^^ h->/U7; 
[0 0 0 8] 

[»H*»*i-5^a] *s93#e>tt, 7^Ky^ 
i"<{r\z®g#)Kftmirz>%iWiyM 
v 's>\>7 y-Mi&m-t srt^s^jtL 

X&MWt&lLilltmSks ^=v/y«7Ajg ( Penicilliu 
m) (75^5:7^^ h->^y i/^D'/Xtt^yU^ r- >^ 



(4) 

5 

+ &\zmo1t. BP*>, ^-vy^^JS (Peni 

ci Ilium ) £>ffi&, hi/^y ^>' i R0 { /Xtt7A' 

[0 0 0 9] ^H^cO^y" h->^7 5 y^^E-v'^*- 

hSz/P N° -Z-y S^'SffJSJBtt:, ^=>- 

U v ! ySO ! /XliN° -Z-Uyy?;MlOO 10 

~ i 5 ccicft^xa-e o#ra> ^--h^t'-y^a 
-r s r t set <o mbtiz v m v y v>&v/xtt. 

VlVVY^fr N' -Z-^-^y (UT. FZLiB&ffc 

t>SSv^^5#«**rl-$. *9Mll». ( p-Ctt, #3S9I© 
•7fi>>r Y'yfrTX /m**>s?— fef£F AODt»t5 
rtife5„ 20 

[0010] #3g^<Df£s?ili, 7^ h v^T 5 y 
* >s fe' £ ± m £ *f 1" 5 "* =■ > y 9 A A © S £ 7 * 
hi^y ^Stf/Xtt?^ hv7PN° -Z-y v?^ 

^w«tfjT*««-r 5 r i k x v mm?* - 1 5 D 

( Penicillium ianthinellum S-3413) (PERM BP-5475K 
» £a • ^>->^^A(IF0 NO. 4651, 6581, 7905) 
( Penicillium ianthinellum ), is}) 9 J* • X^rfy 
t -MlFO NO. 5748) ( Penicillium oxalicum h ->y 
frA • V A(IF0 NO. 7994) (Penicillium javanicu 30 

m), ^=->y i/A • ^ y yy^AOFO NO. 4897) ( Penici 
Ilium chrvsoeenum) . ^—i/D ?A • W*<7-MIF0 N 
0. 5337) ( Penicillium cyaneum ) t£ if<D^^ltf 3 lii 5 

[0 0 1 1] *^BJCDFAOD^Ii, HR»C, TISOS 

1) &Ht<P#£T-e7-7 KJIfls-WbtrlMkU a-TY 

; 

2) ££pHf±4. 0~ 1 1 . 0, S®pH»i7. 5T*fc 40 
9 ; 

3) gfetostti 5~5ou mmffi.m*2 5X:xh 

<0 ; 

4) ^-/<-f 5( ^2 0 Op gSrfflV^fc^u5i8ffi"C 
MSLfcS*, #^ftteiSSj3 8,7 00 (3 8.7 kD 
a) XhZ> 0 

[00 12] ^^cDFAODWlUit^ffl^-S^yU^ h 
•WHyy^y/XliFZLIt ^3-^0.0 1- 

5 oaa%i: y s^&tf/xttN" -z-yv^o.o 

1 ~2 Om.M%tZMl&'PX\ 1 0 0~ 1 5 O'CtCio^ 50 



®ffl¥-8-3 3 6 3 8 6 

6 

x 3~ 6 o#ra:*— k if u— y&a-rs^fc-t-ssitsft 

*2 0 0 g, N" -Z-y-^1 Og Stt 

i2ot> 2 o^ra*- u-y^a-r^w^jcto 

ife (SAT. FZL«Jti*t5) tt, ±E<0*j£Ti#^, 

icj8ani-**», W*.tf» ^-70.oi~50il 
%, y v^xtf/xttN* -z-y -^0.0 1- 2 0 

MM%. K 2 HP04 0.1 84%, NaftPO, O.lS 
m%, MgSO, • 7H 2 0 0.05 C a C 1 z 

• 2H 2 0 0.0 ia*%*»J:iffiW*:j:*;*o. 2fii:% 
Z^-fZm&M (»4L<lipH5.6-6.0) 4:1 
oo~i 5 o'CKioi^TS-e o^ra*- ^» 

a-r -5 r t iotiis <b ^ -e§ 5, 

[0 0 13] #£93<0FAOD©»i£fcffl^Si<FJftfi, 

j^^ji, 2«k, ffiflm, ^©te^^ft^^-a^-rsa 

TIL flajitf, dfv-a-7, i/yiryv 

3idr^, liSrffii^itms, £b\cmm®)t vx 
;uy yyw/x«Fz Lz^m-rzmt&xmmLtzi: 

K©#ffi-?#Wx*FZL$:l*-©S5Mi5*U 
t UT^3- ^Srffi^SFZ LJgifll (1.0%^=» 
-7, 0.5%FZL, 1.0%KiHPO., 0.1 %N 
aH,PO (l 0. 0 5%Mg SO, • 7H 2 0, 0.0 1% 
CaCh • 2H ! O^ < t(f0. 0 1 %t'^ ^ yl^fe) 

0 0 0ml ^ = -7 2 0 g (2%) H FZL 10 
g (1%) , KiHPOt 1. 0 g (0. 1%) » NaHj 
PO. 1 . 0 g (0. 1 %) , Mg SO, • 7H, 0 0.5 
g (0.05%), CaCh • 2HiO O.lg (0.0 
1%) &£XfWm***2. 0 g (0. 2%) Sr^*1-5 
&m ( P H5. 6-6. 0) XhZ> a FZLMlt iiS 
©*«|CFZLSraaiPl-*dv ^a-^iN* -Z- 

y v 5 ^ t Sr^^r-r h ^ u-y^a-rs r t 

fc#&n-5*ifitt7/i'^ -^^t;/3ittF z l 

KN° -z-!)yy) ftmutemtmizixz. 

[00 14]^{i, a*, 2 5~3 7t, &%L<lt 
2 8 < CT*tT^4x5 0 tgi&<DpH\Z4. 0~8. 0<Dffi,mX 



7 

U ?A • -V^v^^^S- 3 4 1 3$:£rtfD&#T, 2 
0~4 8^, #*L<ri3 6B$IW#*-*-ai:. FAO 
Dds«*«*fc*«$ix* (Hi) . r<D«t5{cLT# 

*U ilffnSriSrt^fS. #3gPJ!©FAOD 

«H*U B»*Hiart"S. JNBJ»o»»tt, $«ft¥4££ 

^tt^5rfijfflufcistmt, m^fo&m. ape 

OmMU y®*>J V&ffi&WL (pH7.5) WB»u 

*Lfc±*&*K»JfiHlffliKJ: LT, DEAE 

^t\C±<9m®kti>. 20 
[0 0 15] *»W©HW*»fe» FAO 

■b^1-5t©i:1--5. ^<75j:5(-tTt#bnfcFAO 
Dli, T-r Ky-fk^W©^*, 

[001 6] #3gl^©F AOD^g^1-^g|©rt, ^= 
!7i» • ■frVv^A'AS-3413 (Penicilliurc ianthinel 
lum S-3413) ($IT. S-3 4 1 3«£#-f*) fi*|g 

1993) £#%£U 
y^A (Penicillium ianthinel lum) ^IrIa^U^.,, &£>x ^ 
^■FERM BP-5475©TT'^tt$tvTV^o 

(1) ^©51tn^ricL<cv> 0 

(2) -i-v-y (penicillus)»J$iSB«)bnfc. 

(3) 7-177^ K (phial ide) fit o< 91>T\ 
S0*V**«*tt«. 50 
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(4) i±*«»ll£#au 

(5) tttt«r«jALftV\ 

(6) #£*ig*fo«*L<ttM-?*>$. 

(7) igifcfCfctfSdfcWfttfl 
CzapekS^i&ifci-Cif ^/Wr^Wf 5„ 2 S'COtlfflS 

[0 0 1 7] £tT»C**W©FAOD©#ttSr^*B»CR 
l. HftttftltWtttt 

? hv-^N" -z-y -^(FZ L)lCj:oTR*$tt5 

? hi/^T? j&ir**s¥— em&mwzmmt art 

(cJ;?)S^$ti5„ FAODfi, ^W3-^i:!)i?yS 

u?/xiiN° -z-y is-^Lxm 

[0 0 18] 2. 

#$gBJ©FAODfi, ^ : 

r'-co-ch,-nh-r ! + 0 2 + hhO -> 
R'-CO-CHO + R ! -NHi + H 2 Oi 

H, - (CHt) *fc!4- [CH (OH) ] „-C 

H,OH (SCf, n(±0-6©Si5:) T*fc<9, R J ^-C 
H R 3 — [CONHR 1 ] .COOH (^if, R 3 «a-T 

^ ;mmm®&. mm - 4 8o©»it) r-^$ 

ti5T-?h'!)it£V!>tfmmk LXtR-$.L\,\ *Xh. R 

[0 0 19] *|gB^©FAOD©#SetC?t1-?)fgtt 

^1 filK^n^^v^U • t>HWS-3 4 
1 3i*©F AOD©SK#^tt 
[SI] 



(6) ¥fffl¥- 8-336386 

10 

* * 1 : fcffl£*Vf 

* 2 : 7/1"? Vis^t YfaffiT>\>7'% V 

«i©FAODIi7y^ h->;VN' -Z- 

M2. FZLft«flS««!-C«HlLfc.'< = *>y 
7>» btttti Lfc F A O D <Dg«#J|te 

10 

* 



mmo. BtfcS itffite (10- 2 U/mg-protein) 



FEED BP-5475 


^^i^ij^A • -f AS-3413 


3. 0 


1 7. 


3 


IFO 4651 




0. 3 


0. 


5 


IFO 6581 




N. D. " 


O. 


2 


IFO 7905 




0. 3 


0. 


5 


IFO 5748 


U ? i* 


3. 0 


1 6. 


2 


IFO 7994 




2. 8 


1 2. 


0 


IFO 4897 


? «; v y 7 a 


1.8 


1 1. 


3 


IFO 5337 




6. 1 


2 1. 


9 



(%) 



N'-y A? h >J\sN°-Z-<) i?> 1. 67raM 22.4 

7/1/? h i/A"< >; y 1. 67aH 100 

N'-^f/b-L-'J^V L67nH N. D. *' 

try nostra t">- 0.17* N. 0. 

HJ^f-* ?^'J3^/Db'y 0. 17X 0.2 

FHSA*» 0. 17* N.D. 

h V ~ff- -> ? F H S A 0. 17JB 0.5 



1) :&ffi£*lT 

[0 0 2 0] *2fcfl%$nTV^SJ:5^ *SM©FA 

ODtftfc^*^n f ^©ai^^fflt?*>5- 30 
{0 0 2 1 ] 3. pH*5j:tfffijS<7>&# 

o. imbhk (Ac), \)ym* 9 7^ (K-P) |»K 

*u bvx-mmmmtekvfvi'y cgi y ) -n 

a OHiH®^ (pH4. 0—11.O) F A O D £rAP 
2 5^, 1 OftWiJy**^- hUfet, iiSW 
(2 51C, pH8.0) T*iStt«:M£Lfc. ±12* 
tt-C»£Lfcfc#, $»FAODWj:pH| 
fi, DpH4.0~l 1.0, #4 L< HpH6. 0-9. 40 
OtM, SipHttj|&7. (0 2#fiB) „ 

5 omM yvge#y (pH7. 5) <PT?1 5 

~6 O < C©iE^#ICFAODSrA0Xs lO^y^fa 

«ffl«ttl 5~50t:» »4t<lil 5-4 5t\ 

#*L<iii strt-fctK »*K£Mu i5~4 5t:, 

#£L<lil 5-4 Ot^ i«9^^L<li2 S^T-^I* 
[0 0 2 2] 4. *ffitf)$j;£ 50 



So 

a. aits 

lOOtnM 7>\>t h>yW<j)y (FV) ^ffilifefj^ 

w&bntz f v sraE«*-c*»r 5 r. t \z x o tism 

Lfc„ 4 5mM 4 -T^ /T^f y >\ 6 0^=^h 
/m I ^'-t^->^-tM, OmM 
/uSW-tH-en lOOiilt, O.iM h'J x-i&ffl& 

as^( P H8.o) im u &£xmmmm50u \ * 

*&U £*£^@zk-?2. 9 5ml 5 D 2 S'CT* 

¥%aik Lit^ky lOOmM f vmm 5 o n l frffiftp 

U 5 0 5 nmfc*J»t5»3tJtS:gl*tt»cai^Lfc. 4 

(5. 1 6X 1 o'm" 
cm") *»b x l#Mte£ri^3i8IMfc**®v-f*ci* 
;^IIU h : U) 

t+Z> B 

[0 0 2 3] B.jfeMm 
±IBAfti:H«lC*yilU £ffi&)P& 3 0^2 5^ 
hUi0 5 0 5 nmfc*S«*3»3teS$: 

(2) ftfcKf&teiaKaKtt&iHfci-*** 

O.iM by a-£&ttffift (pH8. 0) lmlirillSf 



(7) 

11 

2 5tt*I#U «ff»*tJB«S:W»<ttfc«, 5 0 
mM FV 1 00m 1 £i&toU **!»iRSrE»WTji 

atwtn-iBL, ®mmzm* l^wtc* 

[0 0 2 4] 5. iSttftJaitfftjfe'fc 

( i ) &m<D&® 

o. im m ( P H8.o) n 

m 3 (c^-r 0 

4 1 3tb*FAODfl5tt^O»f 
[*3] 







(1 nl) 




ttb 


100 


LiCl 


88 


KC1 


103 


NaCl 


100 


RbCl 


105 


CsCl 


103 


HgCl 2 


103 


CaCla 


74 


MnClt 


144 


FeS0« 


114 


CoS0< 


13 


CuCl 2 


51 


ZnS0< 


5.8 


AgNOa 


5.7 


BaCla 


66 


HgCl 2 


2. 1 


FeCl 3 


100 



20 



30 



[oo25] ( 2 ) ^wmm's.foum 

JbfB ( l ) ©4*-f*^©IWitH-r*W»i:RI«o* 

(PCMB) ttMIO.lnM, ^MlllmMi 
Lfc„ gS&*4tC*1\ KSftOttWtt, 5 0mMy 50 



#M¥8 -3 3 6 3 8 6 
12 

9 ?Aa«j([(pH7. 5) ICO. 1 raMffl-^ 
<f h-^ (DTT) fc^Lfcfc©fc*fLT-fti8tff& 

%4 #«ttSr©FAODflH4^©*fP 
1*4] 

(1 nil) (%) 





100 


P CMB*' 


0. 69 


DTNB* 2 


13 


3 ~ KIHR 


102 


r y-ft*- h y •> A 


118 


a. «■ -s^try 


105 


o-7it>xD y > 


111 




103 


"7 x-yPt K5f^ 


0. 17 


t K9S>> 


12 




18 




107 




63 


EDTA* 3 


109 



*i : pcmb, ? u 

* 2 : DNT B, 5, 5 ' - v? (2-=ho$ 
JBM) 

*3 : EDTA, 3-=J-\sl/ : y7 % >BW^St 
*4*»bWb*»t > FAODgttllPCMB, DNT 
B, t K7^V, 7i=/Vt K7yy, t Kn^W 

^KilLfdiJ&fiv 1 ?-;** W h-yuo. lmMSrJSSJD 

Lfc5 0niM y i'lfcby (pH7.5) T'fc 

[0 0 2 6] 6 . 

^T-ftfl**) 38,700 (38.7kDa) "Cfco 
(04). SDS-PAGE ( Kf'^/HtBH- h JJ ? 

a • *y 7* y *7 5 Y¥^n%%M ttr- 1*^©^ 

tticraiv i o%y^m^x. 4 0mA-c, 3^ra» 

-2 5 O-Cffofco SDS-PAGEICfc^T, 
if^^^irLT^^^ll^-fB, *rfaffi7)^x 

fihyy->w>tt'*-£i5M£tci&ii)U 



(8) ¥fffl¥8-3 3 6 3 8 6 

13 14 
#14 8,7 00 (48.7 kDa) * %WC> F A OD t £ifctfc Lfc. 

(i5) „ fifot> «|©FAODI4Wtfc5: «*©tt£»a#©7;u* h 5^7 5 

[0 0 2 7] 7. tE*n<0»*£<Dtt;R [*5] 

tiWWy'/JJVA 3Hrt>t')94 sp. l> 7X*;ft*JW s. p. " 
S-34 1 3 



(y^ifi) 38.700 88.000 83.000 

(SDS-PAGE) 48.700 44.000 43.000 

FAD FAD FADfc#&W*^ 

(7Wh->/WJ^» 3.0 3) N. D. " 11.28" 

(7/1,* l-WU/OJ » 17.3 7.09 59.8 

M&pH 7. 5 8.3 7.7 

£&fiffi(°C) 25 40 40 

SHmmK£Z&® &*) til, *>*) 



1) r^y^f-b (T.Horiuchi et al. ) Agric. Biol. Ch 
em., 53(1), 103-110(1989) 

2) :*y?^f5 (T.Horiuchi et al.) Agric. Biol. Ch 
em., 55(2), 333-338(1991) 

3) : Vtvt Y s y)VH' -Z-V i?>\Z.tt-f5ltf£te. 

4) : N' F-^VN' -sJvWS A,JJ i/>K 

^5*^, #^<AFAOD<tft&<D2«<D0**S#E©:7 

(1) »T-*©ffiit :**^©FAODHHl*#"e*)5 
ft*. 

(2) ffimm : FAODtt*#*i:U-C**-fe-&WK:ie 
<g-LfcFAD*tf-*-.5©fc*frU fk©»*ttl^-f:h,t># 
#*r*S£ttfc*S-& bfc F A D & *f 1- 5c • 

o) MiipH, mmi&%. t6±usH&m\z£z>tm 

[0 0 2 8] £f>{C, #H¥4-4 8 7 4#&«E«© 
-<=->y 6*7/1,* h-»P7 5 /tt^fflMl^^ 

^SSOFAODifclfcifc-fSt, TiBO^it^iSB* 

( 1 ) SSmgtt : WM¥4 - 4 8 7 4 f^*Et«)7 
/I,* h^/1,7 5 7/1^ h'>/V^y>t7 

/i,* h'>^7 7 = ^Stt**i"5©fc»U 
FAODIJ7;U^ h^/HJ -7>-t 7/U* h '>/W< »J y»c 

( 2 ) : #(S¥4 - 4 8 7 4 ^W®7;W 

* h>/i,7 5 ;W&M&mti7>i>t h->^7^y&£-£ 



20 S^V^^-CbS^SixS^ ^SgPjOF AODIi7/P 

(3) *«#fc:#»H©FAODtt»*fc»«l$:;B^ 

[0 0 2 9] gE5Bror*i:<, «^©iiFAODH 
7-v Ky^^KD^S^^fflT'fcSc ftoT, 

ifflS, fc5i>M27/u* hv/^T? vw^ft^S^v^Tff 
frft-S, FAOD©»*i§ttfrFffi©RJSfc£-3^TSI 

R 1 -CO-CHi -NH-R 1 + Ch + H 2 O 
->R'-CO-CHO + R 2 -NH 2 + HjOj 

(:£*, R 1 tt7^K-^»S, R ! fi7 5;/gL 

[0 0 3 0] *«91«>FAODS:7-?'KiMb&*£*r8 

i&Stt, JbE©*#*»fc+i&l!» BP*>> pH6.0~ 
9. 0, »* t<f47. 5, 5-4 5t:, » 4 L 

<tti 5-4ot-c*>5. mmmbLxtty 9 1 

■Mfrfc/Bl^S. FAODOflilt IMWMJfifcfc*^ 
Tttii#, 0. 1 a=y h/alfiJUh, ff*t<ttl~l 
50 0 Oa=jr h/mlT?fc5. 



(9) 

15 

[0 0 3 1 ] #3§l£<7)##rftT*te, TIEOl^-f *ld»©7 

( 1 ) iBffiMt;***£*£S<K #ft 

<fc 177 -7 K y fl:£*«> *fc IM UCffrS b fc** ft 
£U FAODilil^y h/m 1 LiIS(C*lRL 
4 -75 y 7>^t°y ^, 3-^f^-2-'<y/f7 

/yyyt k^^v^cd* y-fy—k 7i y-;m©£ 

ft, h/wf ^Hgft^ifctK 0»J*.tf, N-^yW- 
N- (2-fc Ko^-y-3-^^yn tVv) -m- h 

N — (2-t Ko+->-3-^*7'Dt» -3,5 20 
-v"y Y**sT=- y ^> N-.x^vv—N- (3-^^* 
T'ntVv) -3, 5-v ? y^^7=y >\ N-^JU- 
N- (2-t Kn*->- 3 -*A'*7*ci t°/V-) -3,5 

BEfcrefctU o-v 5 7^>v f ^, o-h!)i/y, 3,3 
-v'T?/^^ 3,3,5,5-fh7>f;l"< 

- 4 , 4 - tr* (v 5 ^ 3vwr tf 7 1 =;U7 5: 30 
i o- y*/u#=/u) -3, 7 

-f* (-^f;v7^) 7i;f7y>^flf bft 
5. 

(2) »*©iB**fcX<J<#fli 
K*SBI*6l^O»**36»bR*Sll*T^f©«fSlf**ab§l^ 

9, IW4 J »77KyM^it5„ Jltt^'cli, 
±IS4cD^ffi(DS!l^(CipCTn?c {iLffl^FAOD 

[0 0 3 2] #»W#tttttWS»$r-t<0*4ffl^-CfT 
ff« (7'pf7-f) SrfflV^rtjJS-Cf 2). li/KS 50 



#P^¥8-3 3 6 3 8 6 
16 

©7of7- tr'Kli, h y «-=*r^hy 

7°->^, ^yf-y-»-, 7pf-ft-t'K, 
^fy^yB, ^y^y, -y— t!ly^ 7 , af7-t' 
xiv, y -7;ny K^TY*'— fc\ 7*d i^f-« 7'n 

ii7? y^7W~ir, tjytf*^?*??— 

tSWcEfc^ft-etT 5 r. t *«-et 5o 

[0 0 3 3] ±IE©r.*i<, *^PJ(DFAODIi, 7^ 

*fta*Lfc«fflV^5. SbK, ^WJ^ftKfflv^FA 
OD, ^ffi^tHT-ffl^T 

tf, t-X"cB£fl:bfcl***#7^fc:#KU SIMt 

[0034] »*©H^kf±aKaw»»-cff»©*ffi 

|iE*fl<D^ftT*tTPo HSfc**«rflSv % *»£\ ^<fftt7 

xii7 

(2 8 0nm©PJi3tS, 7*7 y Y~7 *— K 
ft, fo-U-yhft, LowryftfcSWi, 7^7'5^©S 
»*3t» ^^t/n t*y<DPii^g/i if) X-WmtZ Z. k 

[0 0 3 5] *%?m*tz. *HPJcOFAODSr^*t 

T'fc5. ^|gBJ<D7^ Ky^^KD^SW/tftro^ 
14, WKOFAOD, $f$L<HpH6. 0-9.0, 
J:"JifSL<lipH7. 50a«**>b45. S^FAO 



(10) 



17 



iti~io o^-y h/mi, isaff^tty y *a 
(pH7.5) ##*U\ awk*»o4rt*fc»^ 

5fe3zBco r (l) SIWIs*Sll3B4*fc:S-*< atfcj |c|E« 
[0 0 3 6] 

immm] 

1 ^=->y • 4 1 3* 20 



5(5 © F A O D (DmmH «fc U1S 

y • ir>'->^A S - 3 4 1 3 (FERM BP-54 
75 ; Penicillium ianthinellum S-3413) £ F Z L 0 . 

5%, ^3—^. i.o%, iiyir^ii^Ao. i 
%, yyss- t-Mv-a o. 1%. ast^^-**>^^ 

0.0 5% 0.0 1%, A~ * b^* 

* 0. 2%£^*Lfcigife ( P H6. 0) 1 0 Uctt* 
Ls v ! ^-77->>'^-Srffl^-Ca^*2 L/3K ft 
5 0 0 r p mCD^T* 2 8^ 3 6 ftPQUEfttf* 

Ltz B lt***:. m&w* 1 o g (as 

*) 0. 1 mMtf>DTT 0. 1M!J^!) 

(pH 7. 5) 8 0 OmllCflSflJU ¥4 J ' % 
>WCj:3**#MH»Lfc. 9, 5 00 r pm 

mmm) tu uT<D^mxmmLtz 0 ®mmm\z4o 

1") 5riDX, «#U 12,OOOrpmfl05)F B 1S 

•fc$H§Lfc. »&4xfc.J:i*fc7 5%&fnKfc5«fc 5fc« 

Jft#U 1 2, 0 0 0 r pmfl Oftffi&b 
ftMLtLo t£8k*0. lmM©DTTmt5 5 0in 

m y tj*ttmm (pH7. sxsat, .nam 

.tBSt) fcS«?Lfc. »fc;h,fcl**SS*«*«Afc*r 
L-tfeiftfrLfc. 2 EltTofc. a«f«©#* 

3mM 

- t'7 (y / f ^7 ? / ) t' 7 1 = ;V7 ? >j! 
6 0^;/ h/ml ^— Ifjgffi 
0. 1M hy^-JftBMI«»(pH8. 0) 
2 5 •="■=•;/ h /ml FAODgfil 

S^tKT-:£:S£ lmli: Lfc 2S3-~yY/m\ FAO h/mllCfcS «fc 5 . 0 . 

DSttli, Igffifll ©^&Ti#y t cFAODSr2 5a=y 50 H7. 5 ) LTP 



ftM >p 8-336386 
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* A -C¥«Mfc UDEAE-t77t^* 

7i» (4. 2 X 2 6 cm) (CTy'y'f L7c 0 7£teli#te 

ft, 0-55 %ttfn©«&£#lfifc:{fc Lfc. fcl- 2 5 °m 
ftlS$«:£trfl«*A -espflMk Lfc 7 * fe 7 7 ° 
— *6FF (Low Substitute) (HR 1 0/1 

o) ic»#tfc. H«iB«»c-cft*tfca, fie$«£2 

5-0%tSfO©itl6*)E-C»fflLfc. 

SgcffiRgU WbtbfclHWWIfcO. lmM DTT^ 

tro. 2My vm.ti x ) tJ*mm ( P H7. 5) \cxw-m 

M\^tzX—'<—7 ! y9*2a 0 p g*7^^J:9^Hi 
ii£ffv\ 70-1 0 0a=y hottmXfrtt^. 
[0 0 3 7] mgim^'DUVVRitilx^? h^Srl3 6IC* 

V>4. #fetl/t»M^Sp n DliSDS-PAGE (Kr 

fb) KJ:0$HF-ft«:ftJ£Lfc. SDS-PAGEIi, r 
— tf:*©#fttet6v\ 1 0%y/^ffl^t, 4 0 m A~C 

3B*Mac«iu i?-7~>-yy y tv h-y^-G-2 5 0 

7— t?B, 4 i Jk^T/l'7*5 ^7^7?>, 

= ?hO^il±«4 8 1 7 00 (4 8. 7 k Da) Xh 
Z^ttf^Zfttz (615) . £fc, ^-/^-xs/^2 
0 0 P gtcisy/v-^iitci^^T-MJ^T-fi, @4<o 

tt**B*»e>9!e>a»fcJ:5fcx « 3 8, 7 00 (38. 7 

kDa) •e*ofc.*HJt0t|-C»l«L^FAOD<D»j[t 

[0038] mmm2 mk^*¥° \?y&<Dmfe 



30 



1) two»a 

0~ 1 5mgC0^y a^-t^o IfyaV h n— /UE (->^ 

Ttt)Sr 1 oo// i©H9*-c»«f Lfc. rnb.wtW^ 

h>(l NlfiSft/r-fe KV: 1/1 0 0) lmlS: 
AOx, 12 0 OOSKfl O^Wit^ilLfc. etiK4to 
S:v53i^/n-xvU5 0 0 nlXffift L, ®IEK@t 
7c 0 * fete 8Mg*l OO^i lSr*P*.» 2 0^W»»* 
tp-C^D^^L, 5. 4^--2/h/ml hy/W3 
OOtfltl^ 3 7 , CT'3^'f V^^.^- h L7c 0 
•t©^ »II*1'-C5»|BW)P»U, mtrlSLt. 

2) fSttSil^ 

FAODS^ttWT«)J;p LT3@5!iL7c 0 
N-(*^#^v^^/U7'5; / %jVtS~/V)-4, 4 

30/il 
30/il 
3 00/il 
5 /i 1 

im }) yWt* V V J*m.ffiWi(p 



40 



(11) 



8-336386 
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JbE©#&ggft£r 1 5 0 u iJOau 3 0WV^^ 

[oo39] mmm 3 mt^* ^° 



10 



[0040] 1 



i ) ttfto&a 

3 Omg^^D 3^/nry3> Hn— /PE('>^v|±) 
&l&«*2 0 0 v\X'®MU 8Mm 0. 2% ED * 
3mM H-UlA'&* ! s*'3-fl'T 

6 03 = 7 b/m\ /<— tf«f» 

0. 1M MJ*Hfi»tt««(pH8. 0) 
2 5a=y h/nl FAOD^® 

FAOD^Il, Slfi«l«)*ft-C»fcFAODS:2 5 
=L~y h/mlfcfcsis, 0. 1M !) Vfk* JJ r>A«t 20 
««E(pH7. 5)t«UTSSlLfco -©FAODS 
j£j&£3 0 < C-C"f>'*»'<- h U 3 0»«O7 2 7m 

ttHft^^otrvo***-*-. mix •Mk^^BtJ' 

1. 0M h y (ph 8. 0) 
rnbSril-a-U 2 0 0 m U: Lfc. n ★-L^KSrtTofc 
(Djg-&iB[Sr3 0 < C-e3 0^[!g-r>=¥=.'<-ht7t o 0 



20 

* T A • 2i" h !) 17 Afc-^tf 5 7 OmM M*- 
ffc( P H8. 8)lmlt, 2-/^7*hi^;-^4 0 

/ilfct&fllU ^#tATT-2B#^llSt/c. *©ft> 

1 MC3- KttHH- M> 0 0 ju 1£»U 3 0 
ftPalifgft, 2->7U*^hi^y-^4 0</lSr^iD 

L/c 0. lMa&»7:/* = l7-M£*tLTSffLfc 
ft, 1 Omg/ml TPCK-h!)^yiO(iltl^ 

U 3 7 < C-C-3^K-Y>^=t'<- h Lfc. *©ft> 

7k <p r* 5 ft NAifft * WR t /to 
2) ffiteiwjg 

F A O DR««tt£JlTO «t 9 LT H» Lfc. 
y #A>#=AP)-4, 4- 



0 



3 0 /i 1 
3 0 u 1 
3 0 0 At 1 
1 0 At 1 
13. 2mg 



^^•^n f^A 1 cffi<7)8!l£ 
^i/o t*yA0^(->^-7tt)Sr^7KT-2. 3mM 



4 



f>A lcffifti^^D KVAOlIlftSrftSU *M8U 
1 cffi 0 %~ 5 2 . 0 %©£«K**«rfcfc. l ) W*«> 

2 5 0 Atg 
5 At 1 
1 5 Atl 

»bht±tt5N NaOH£#U4 
«W4*JKfcLfc. 2) fgttS'J^FAODR 



ft, 1 0% h !J ? o Dgfgf& 2 0 0 At UPxTjUfU 
0tt20 ftMIWi Lfcft 1 2 0 0 0 1 0 ftPnlig* 

3mM N-(*7W##v'^^7? 7 a/Htfs*) -4, 4- 

o. im hy <ph 8. o) 

FAOD^fg 
6mliLfc„ 163--yh/ml F 40 
|KD^ftTi#fcFAODSrl 6^ 
= y h/mlfc*6J:5* 0. 1M y>K*y-7^« 
«S(pH7. 5)-e#RUTW«Lfc. FAODR^S: 
3 0 < Cf2ftra-C^^3.'<- h LTcft, ±E©#*ass 
M-Sr4 OOAtliPx, $£>{C3 0$M h Ltz 

ft(D7 2 7nmK:fct75®ftS£$ 1 J3£bf;: <> ^C»*ftTi# 
fjniiS^^of^A ic«i«3t«i:©BBffS: 
H9{C*f. BfWUBMtt 7 2 7nnrf>0WfcSGBlMt* 



50 



1 0 0 At l 
1 0 0 At 1 
lOOOf/l 
1 5 Atl 

[0 04 1] 

l^Byl©^)*] #$S91©F AODfi, 77V* hv>7W*y 

^•1-5tr57)57C#v\ #J-> jhtf©«fft#W^ftX 
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[Bffi©tt¥4tt9l] 

[Hi] FAODO««#*-e©S4*4:#*i*IBO 
[BO 2] FAOD©*JSE«t > -e©gtti:MapH©BB« 
[03] FAODO«Bt«t'-eoJ56tti:SaMJtOBB« 



(12) #M¥8-33 63 8 6 
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*3?<DftliFAOD£SDS-PAGE ( Kr^SfiBf-f 
[BO 6] IM8S-3 4 1 3*3tEFAOD©!»l|X*'<* 

[0 8] «Mb^*^o t'V*t FAODfftBlC«fc«)£ 



[04] *— /<— r vt* 2 0 0pgSrfflV^fc^%i8 10 [09] ^{fxi fc'y A 1 c{fi<t F AODftffljci 9 
[05] ^=->!J • -t>->^/UAS-3 4 1 36* 
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[02] 




10 2D 30 40 SO 
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14] 




7 h'JT^; > 

PAOD 



40 



50 



60 70 
tttUSB (m 1 ) 



BO 



90 



(14) 



%fffl¥-8-3 3 6 3 8 6 



IM9) 

0.025 
0.020 
0.O15 
0.010 
0.005 

o.ooo 

0 1 0 20 30 40 50 

KbAlctS (%) 

(51) Int. Cl. 6 KBIJG# /Tf*)gg## FI SWft^filSff 

(C 1 2N 9/06 
C 1 2R 1:82) 
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